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The ions appear to "protect" the colloid from the attacks of
oppositely charged ions, just as might be expected. Now, as
was first shown by Linder and Picton,1 there is a very intimate
relationship between colloids and ions; for when the negative
arsenious sulphide sol is precipitated by adding barium chloride
to the solution, it carries down with it a very large proportion
of barium, and the remaining liquid acquires acid properties
owing to the excess of chlorine ions left in it. The barium is
so firmly retained by the precipitate that no washing with
water will suffice to remove it; and it is said to be adsorbed
by the colloid.
This process is suggestive when it is considered in con-
nection with another " protective " action. Faraday2 observed
that in presence of "jelly " * a gold sol was more stable than it
seemed to be in the pure state ; so that the "jelly " had a pro-
tective influence upon the sol and hindered its coagulation.
This phenomenon appears to be of a general character. When
gelatine, albumin, gum-arabic or any other stable colloid is
added to a less stable sol, such as silver sol, it is found that the
less stable sol is protected by the presence of the more stable
one and becomes much more difficult to precipitate.3
Zsigmondy4 devised a method by means of which this
phenomenon can be studied quantitatively. Using a gold sol
obtained by reducing gold chloride in solution by means of
formaldehyde, he measured the weight in milligrammes of a
colloid which just fails to prevent the colour-change of red to
violet in a mixture of 10 c.c. of his standard sol and 1 c.c. of a
10 per cent, sodium chloride solution. This weight Zsigmondy
christened the "gold number" of the colloid in question; and
obviously the smaller the gold number, the greater the protective
power of the colloid. Some examples of gold numbers will
show the great differences between the protective power of
various colloids.
1 Linder and Picton, Trews., 1895, 67, 68.
2 Faraday, Phil. Tram., 1857,147,154.
3 Meyer and Lottermoser, /. pr. CHem.,  1897, 56, 24=1; Lottermoser,
Awyrgcmiscfoe Kolloide, 1901, p. 50.
4 Zsigmondy, Zeitsch. analyt. Chem., 1902, 40, 697.
* His "jelly " was probably gelatine.